Appl. No 10/587,850 Amdt. dated Sept, 19 2009 

Claims 

1 (Canceled) 
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2 (Currently amended): Complex polarizer system for r ec i pro c al pol ariz at i on ( cro ss- 

pola riz e r) according to claim 30 31 , 

said p o lar iz at io n la y e rs Pi being cartesian polarizers, and the normal vectors of 
said pol a r iz at i o n l a y er s P i being arranged i n pl ane s whi c h are pe r pendic u lar 
to a com m on g r o u nd plane , and a l l s a i d o ptic a l a x e s be i n g cop lan a r t o a 
s a i d c ommon g ro u n d p la ne — coplanar . 

3 (Currently amended): Complex polarizer system fo r r e ci pro c a l po l a r i z at i o n ( cro ss- 

po l a riz er ) according to claim 2, 

s a i d pola rizin g la y e r v ecto r VI of PI and s a id po l a rizin g la y e r ve ct or V2 of P2 
being perpendicular to V2 eac h ot h e r . 

4 (Currently amended): Complex polarizer system fo r r ec ipr ocal po l a riz at i on ( c r o ss- 

pola riz e r) according to claim 3, 

said polarizing layers P2 and P3 fo r m i ng being part of a common pola riz at i on 

polarizing beam splitting layer with cKcommon layer vector . 

T 

5 (Currently amended): Complex polarizer system for r eciprocal polar iz at i on ( cro ss - 

polar iz er ) according to claim 30 31, comprising 

at least one composed prism with a rtgfit-triangular p r i sm comp os ed of base 

comprising two right sub- prisms Tl and T2 each with an isosceles triangular 
base; 

the lateral surface of sub-prism T2 in-b e tw e e n the tw o su b-pr isms facing Tl c arrying 

a cartesian polarization layer PI; 
the lateral surface of sub-prism Tl, which together with a lateral surface of sub : 
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prism T2 forms a common lateral surface of said composed prism, carrying a 
cartesian polarization layer P2. 



6 (Currently amended): Complex polarizer system for re c ipr o cal p ola riz at i o n ( cro ss- 

po l ar iz er ) according to claim 30 31 , comprising 
a right prism with an isosceles triangular base; 

the two lateral surfaces of equal size of said prism carrying m u t u all y 
com p le me nta ry each a polarizationffs]] layer[[s]]. 

7 (Currently amended): Complex polarizer system for r ec i proca l po l a r i z a ti on ( c r o ss - 

p ola riz er ) according to claim 30 31 , 
comprising an additional fourth pol ariz at i on polarizing beam splitting layer P4 
which together with said P2 and wi th s a i d P3 constitutes an additional 
complex polarizer system for congeneric polarization c r oss^po l ariz e r 
according to claim 30 31 . 

8 (Currently amended): Complex polarizer system fo r re ci p r oc al polar iz at i o n ( c r o ss - 

polar iz er ) according to claim 7, 

pola riz at i o n la y er s PI and P4 ha vi ng pa r allel po l ar izi ng la y er v ecto rs and being 
coplanar and having a common layer vector and t he polar iz a ti on la y e rs P2 
and P3 h avi ng pa r allel polar izi n g la y er v ector s and being coplanar and 
having a common layer vecto r, and all fo ur la yers ha vi ng an i nter se ct i on line. 

9 (Withdrawn): Complex polarizer system for reciprocal polarization (cross- 

polarizer) comprising 

at least two polarizing layers Pi (i= 1 ,2, .•); 

said Pi characterized by a normal vector Ni normal to Pi and a polarizing layer 
vector Vi coplanar to Pi; 
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said Pi having beam splitting properties, which split an incident beam into a 

transmitting and a reflected beam; 
said Vi and the reflected beam spanning the plane of polarization of the reflected 

beam; 

said Vi and the transmitting beam spanning a plane perpendicular to the plane of 

polarization of the transmitting beam; 
PI and a further polarizer being arranged along a first optical path SI such that 

the plane El is spanned by VI and the optical axis of SI in PI, and the plane 

E2 is spanned by the polarizing layer vector of said further polarizer and the 

optical axis of SI in said further polarizer; 
said two polarizing layers being mutual complementary, characterized by 
the plane El *, derived from El by optional means for folding, being 

perpendicular to E2; 
PI and a further polarizer being arranged along a second optical path S2 such 

that the plane E3 is spanned by VI and the optical axis of S2 in PI, and a 

plane E4 is spanned by the polarizing layer vector of said further polarizer 

and the optical axis of S2 in said further polarizer; 
said two polarizing layers being mutual complementary, characterized by the 

plane E3*, derived from E3 by optional means for folding, being 

perpendicular to E4; 
said two optical paths SI and S2 intersecting in PI with equal cutting angles 

between Nl and SI and between Nl and S2; 
the architecture of the system coupling the transmission at PI to a reflection at the 

further polarizer along SI and the corresponding reflection at PI to a 

transmission at the further polarizer along S2. 

10 (Withdrawn): Complex polarizer system for reciprocal polarization (cross- 
polarizer) comprising 
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at least three polarizing layers Pi (i=l,2,3,..); 

said Pi characterized by a normal vector Ni normal to Pi and a polarizing layer 

vector Vi coplanar to Pi; 
said Pi having beam splitting properties, which split an incident beam into a 

transmitting and a reflected beam; 
said Vi and the reflected beam spanning the plane of polarization of the reflected 

beam; 

said Vi and the transmitting beam spanning a plane perpendicular to the plane of 

polarization of the transmitting beam; 
PI and P2 being arranged along a first optical path SI such that the plane El is 

spanned by VI and the optical axis of SI in PI, and the plane E2 is spanned 

by V2 and the optical axis of SI in P2; 
said polarizing layers PI and P2 being mutual complementary, characterized by 
the plane El *, derived from El by optional means for folding, being 

perpendicular to E2; 
PI and P3 being arranged along a second optical path S2 such that the plane E3 

is-spanned by VI and the optical axis of S2 in PI, and a plane E4 is spanned 

by V3 and the optical axis of S2 in P3; 
said polarizing layers PI and P3 being mutual complementary, characterized by 

the plane E3*, derived from E3 by optional means for folding, being 

perpendicular to E4; 
said two optical paths SI and S2 intersecting in PI with equal cutting angles 

between Nl and SI and between NI and S2; 
the architecture of the system coupling the transmission at PI along SI to a 

reflection at P2 and the corresponding reflection at PI to a transmission at P3 

along S2. 

11 (Withdrawn): Complex polarizer system for reciprocal polarization (cross- 
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polarizer) according to claim 10, 

comprising an additional fourth polarizing layer P4, which together with said P2 
along a third optical path S3 and together with said P3 along a fourth optical path 
S4 constitutes an additional cross-polarizer according to claim 10. 

12 (Canceled) 

13 (Currently amended): Complex polarizer system f or rec i pr oc al pola riz at i on 

( cro ss -p o l ariz e r) according to claim 30 31 , 

all of said Pi being cartesian polarizers , e . g . wir e gr i d p olar iz e rs . 

14 (Currently amended): Complex polarizer system f o r rec i pr oc al pola riz at i on 

( c r o ss -p o la riz er ) according to claim 30 31 , 

all of said Pi being thin-film polarizers of the MacNeille type. 

15 (Currently amended): Complex polarizer system f or rec i pro c al p ola riz at i on 

( cro ss -p o lar iz er ) according to claim 30 31 , 

all of said Pi being contained in a body a n d the o pt ic al p a t hs i nto and o u t of t he 
cro ss -po l ar izi ng sys te m be in g m ade p ossi ble b y with w indows or openings. 

16 (Currently amended): Complex polarizer system for r ec ip ro c al po l ar iz a ti on 

( cro ss -polar iz er ) according to claim 30 31 , further comprising 
at least two spatial light modulators; 

said complex polarizer system being used to feed the spatial light modulators with 
polarized light. 

17 (Currently amended): Complex polarizer system fo r rec ip r oca l po l a rizati on 

( cro ss- p o la riz er ) according to claim 30 31 , further comprising 
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at least two spatial light modulators; 

said complex polarizer system being used to superpose the modulated light from 
the spatial light modulators. 

18 (Currently amended): Complex polarizer system fo r rec i procal 

polar iz a ti o n (c ro ss-p o l a riz e r) according to claim 30 31 , further comprising 
at least two spatial light modulators of the type micro-electro-mechanical-system 
(MEMS); 

said complex polarizer system being used to feed the spatial light modulators with 
polarized light and to superpose the modulated light from the spatial light 
modulators. 

19 (Withdrawn): Complex polarizer system for reciprocal polarization (cross- 

polarizer) according to claim 9, further comprising at least one spatial light 
modulator positioned in said optical paths SI and S2 between PI and P2. 

20 (Currently amended): Complex polarizer system for rec i proca l pola riz at i on 

( cro ss - p o l ari z e r) according to claim 15, further comprising at least one spatial light 
modulator which is mounted to the body. 

21 (Currently amended): Complex polarizer system fo r r eci pr o cal pol a r iz at i on 

( cro ss- polar iz e r) according to claim 30 31 , 
comprising at least one right triangular prism; 

said prism being a compound prism c omposed of two right triangular sub-prisms 
with the base of an isosceles triangle each, with a thin-film type p ol ar izi ng 
la y e r P I wi th i t s la y er v e c tor VI being situated between these two sub-prisms; 

the lateral surface of the compound prism which consists of two lateral surfaces of 
the sub-prisms carrying a cartesian ty pe pola riz ing l a y er P 2 wi th i t s lay er 



Page 7 of 50 



Appl. No 10/587,850 Amdt. dated Sept, 19 2009 

v e ct or V2 ; 
V2 being perpendicular to VI. 
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22 (Currently amended): Complex polarizer system for re ci p r o ca l pola r iza t i o n 

(c r oss 'p o la rize r ) according to claim 3 0 31 , 
comprising at least one right triangular prism; 

said prism being a compound prism c omposed of two right triangular sub-prisms 
with the base of an isosceles triangle each, with a cartesian type po l a r izi n g 
la yer P I wi th i t s l ay e r v e c t o r VI being situated between these two sub-prisms; 

the lateral surface of the compound prism which consists of two lateral surfaces of 
the sub-prisms carrying a cartesian typ e polar izin g l a yer P 2 wi t h i t s l aye r 
v e c to r V2 . 

23 (Currently amended): Complex polarizer system f or re ci pro c a l p o lariza t i on 
(c ro ss- polar ize r ) according to claim 3 0 31 , 

comprising at least one right triangular prism; 

said prism being a compound prism c omposed of two right triangular sub-prisms 

Tl a, Tl b with the base of an isosceles triangle each; 
those lateral surfaces of the compound prism, which consist of only one lateral 

surface of the sub-prisms carrying pola riza t i o n l aye r s PI and P2. 

24 (Currently amended): Complex polarizer system fur reci pro c al polariz at ion 
(cr o ss- polar iz er ) according to claim 3 0 31, 

comprising at least one right triangular prism; 

said prism being composed of two right sub-prisms with the base of an isosceles 
triangle each; 

a thin-film type polarizing l a ye r PI being situated between these two sub-prisms. 
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26 (Currently amended): Method of using a complex polarizer system for 

reci procal po l ar iz at i on (c r oss 'polar iz er ) according to claim 90 31 . 

27 (Withdrawn): Method for reciprocal polarization (cross-polarization), 

using a light source; 

using three polarization beam splitting layers Ptranslrefl, with a polarizing layer 

vector Vtranslrefl, Pref2, with a polarizing layer vector Vref2 / and Ptrans2, with a 
polarizing layer vector Vtrans2; 
using the optical axis Atransl and the optical axis Arefl which is derived from 

Atransl by mirroring Atransl at the plane of Ptransl ref- 
using a polarized beam Btranslref2, which transmits Ptranslrefl along Atransl; 
using a polarized beam Brefltrans2, which is reflected at Ptranslrefl along Arefl; 
arranging Btranslref2 and Brefltrans2 such that they form a common beam with both 
polarization components of Btranslref2 and Brefltrans2 on one side of Ptransl- 
refl; 

choosing Vtranslrefl such that the plane of polarization of Btranslref2 is 

perpendicular to the plane spanned by Vtranslrefl and Atransl, and that the 
plane of polarization of Brefltrans2 is spanned by Arefl and Vtranslrefl; 

guiding Btranslref2 on an optical path between Ptranslrefl and Pref2; 

arranging Pref2 such that the optical path of Btranslref2 leads to Pref2 in the optical 
axis Aref2; 

arranging Pref2 such that Btranslref2 is reflected at Pref2 by choosing Vref2 such that 
the plane of polarization of Btranslref2 is spanned by Aref2 and Vref2, 
therefore coupling the transmission of Btranslref2 at Ptranslrefl to a reflection of 
Btrans1ref2 at Pref2; 

guiding Brefltrans2 on an optical path between Ptranslrefl and Ptrans2; 
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arranging Ptrans2 such that the optical path of Brefltrans2 leads to Ptrans2 in the 
optical axis Atrans2; 

arranging Ptrans2 such that Bref1trans2 transmits Ptrans2 by choosing Vtrans2 such that 
the plane of polarization of Brefltrans2 is perpendicular to the plane spanned 
by Atrans2 and Vtrans2, therefore coupling the reflection of Brefltrans2 at 
Ptranslrefl to a transmission of Bref1trans2 at Ptrans2. 

28 (Withdrawn): Method for reciprocal polarization (cross-polarization), 
using a light source; 

using four polarization beam splitting subprocesses (either a polarizing 

transmission or a polarizing reflection at a polarizing beam splitting layer) 

Ptransl, Prefl, Pref2, Ptrans2; 
using a polarized beam Btrans1ref2, transmitting at the process Ptransl; 
using a polarized beam Bref ltrans2, which is reflected at Prefl; 
said Ptransl and Prefl subprocesses being the polarizing transmission subprocess 

and polarizing reflection subprocess of a common polarization split process; 
sending Btranslref2 through the polarizing reflection subprocess Pref2, thus coupling 

the polarizing transmission Ptransl of Btranslref2 to the polarizing reflection 

Pref2 of Btranslref2; 

sending Brefltrans2 through the polarizing transmission subprocess Ptrans2, thus 
coupling the polarizing reflection Prefl of Brefltrans2 to the polarizing 
transmission Ptrans2 of Brefltrans2. 

29 (Canceled) 

30 (Canceled) 

31 (New) Complex polarizer system, 
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comprising an arrangement of three polarizing beam splitting layers Pi, wherein 
Pi= PI, P2, P3; 

each Pi being characterized by its layer vector Vi, wherein Vi = VI, V2, V3, 

whereas Vi is defined to be coplanar to Pi and is defined such that a linearly 
polarized light beam propagating towards Pi along an optical axis A is 
reflected at Pi if its plane of polarization is equal to the plane spanned by A 
and Vi; 

said polarizing beam splitting layer PI being configured to split an unpolarized 
light beam propagating along axis A1 into a linearly polarized light beam 
transmitting PI, and a linearly polarized light beam which is reflected by PI 
into the axis A2; 

said polarizing beam splitting layer P2 being arranged along A1 such that 

Al and V2 span a plane which is normal to the plane spanned by A1 and 
VI; 

P2 and PI therefore being configured as a polarizing beam splitting system 

wherein a linearly polarized beam which transmits PI along Al is reflected at 
P2; 

said polarizing beam splitting layer P3 being arranged along A2 such that 

A2 and V3 span a plane which is normal to the plane spanned by A2 and VI; 

P3 and PI therefore being configured as a polarizing beam splitting system 

wherein a linearly polarized beam which is reflected at PI into A2 transmits 
P3. 



32 (New): Complex polarizer system according to claim 31, 
comprising at least one right triangular prism; 

at least one lateral surface of said prism carrying a polarizing beam splitting layer 
Pi. 
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33 (New): Complex polarizer system according to claim 32, 

two lateral surfaces of said prism carrying polarizing beam splitting layers. 

34 (New): Complex polarizer system according to claim 8, 

PI and P4 being polarizing beam splitting layers of the thin-film type; 
P2 and P3 being polarizing beam splitting layers of the cartesian type. 

35 (New): Complex polarizer system according to claim 31, 

all of said Pi being wire grid polarizers. 
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